The role of phosphatidylinositol-3 kinase in vanadate-promoted S phase entry.
Phosphatidylinositil-3 kinase (PI3K) is a heterodimer of catalytic and regulatory subunits. It is involved in various signaling pathways and key functions of the cells. The present study investigated the role of PI3K in vanadate-induced alteration in cell cycle regulation in C141 mouse epidermal cells. Vanadate caused a time- and dose-dependent increase in PI3K activity and phosphorylation of p70 S6 kinase (p70S6K) at Thr421/Ser424 and Thr389 sites. The phosphorylation at these sites was inhibited by PI3K inhibitor, LY294002, and p70S6K mutation. Vanadate promoted S phase entry and this promotion was inhibited by LY294002 and rapmycin, a p70S6K inhibitor. Vanadate-induced enhancement in S phase entry was also inhibited in transfection with dominant negative p70S6K mutant cells. The results obtained show that vanadate is able to increase PI3K activity through phosphorylation. PI3K activated p70S6K, which phosphated protein S6, and promoted S phase entry.